Effects of muscimol and picrotoxin on single unit activity of substantia nigra neurons.
Intravenous administration of the GABA agonist, muscimol, caused dose-dependent increases in the unit activity of substantia nigra pars compacta (dopamine) neurons and an inhibition of nigral pars reticulata cells. The depressant effects of the drug upon reticulata neurons were reversible by subsequent administration of the GABA antagonists, picrotoxin and bicuculline HCl. However, the stimulatory effects of i.v. muscimol upon dopamine neurons were not abolished by these agents. Intravenous administration of picrotoxin alone caused only moderate increases in the activity of dopamine neurons (31% over baseline at 7.0 mg/kg), but markedly stimulated the firing of pars reticulata cells (154% over baseline at 7.0 mg/kg). In spite of the stimulation of dopamine neurons after i.v. muscimol, microiontophoresis of GABA and muscimol could inhibit the firing of both pars compacta and pars reticulata cells, although the reticulata neurons were much more sensitive to the inhibitory actions of these agents than the dopamine neurons. Considered together, these studies suggest that a population of neurons in the substantia nigra pars reticulata have the capacity to be more affected by a major GABA input to the nigra than the pars compacta dopamine neurons. The results further suggest that if the dopamine cells are regulated by GABAergic neurons of the striatonigral pathway, their regulation must be indirect and could involve a second inhibitory neuron within the nigra.